Moyamoya disease can have varied clinical manifestations and the diagnosis is often made only on acute presentation. We present a case of 4 year old male child diagnosed with moyamoya disease who had a history of recurrent headaches in past.
INTRODUCTION
Moyamoya disease is a rare cerebrovascular problem often kept low in differential diagnoses of neurological ailments in children. It is a progressive disease of the cerebral vasculature with occlusive involvement of the circle of Willis and its feeding arteries. [1] Moyamoya disease occurs primarily in Asians, incidence being highest in Japan, [2] but cases in Whites, Blacks, and Hispanics have also been reported. The symptoms and clinical course are variable. Adults commonly present with intracranial hemorrhage while children usually present with hemiparesis, monoparesis, sensory impairment, involuntary movements, dizziness, or seizures. We report a case of a 4-year-old male child who had recurrent headaches and one episode of transient ischemic attack and on evaluation turned out to be a case of moyamoya disease.
CASE REPORT
A 4-year-old male child presented to hospital with complaint of sudden-onset weakness in his right arm and leg, associated with multiple episodes of projectile vomiting on the preceding day. History details revealed that the patient used to have headaches since last 5 months. The headaches were frequent, throbbing in nature, global in distribution, of moderate intensity not relieved by acetaminophen and with no associated signs or symptoms (auras). The patient was being managed as a case of migraine. The patient had no associated history of fever, night sweats, ataxia, photophobia, tingling sensation or numbness, difficulty swallowing, difficulty hearing, vision problems, convulsions, trauma head, altered sensorium, or drug intake. Family history did not reveal any history of recurrent headaches or acute neurological events. Child's development was normal. On examination, vitals were stable and within normal parameters. Higher mental functions were normal and no features of raised intracranial pressure were present. There were no neurocutaneous markers. Cranial nerves were intact and vision was 6/6 in both eyes. Gait was hemiplegic, tone was decreased over the right side, power was 2/5 in the right upper and lower limb, deep tendon reflexes were absent, and planter being extensor on the right side. There was slightly decreased vibratory sensation and proprioception in his toes more than fingers. The patient did not have neck stiffness. Fundoscopic examination was normal. Hematological parameters, coagulation profile, and cerebrospinal fluid (CSF) examination were normal.
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Electrocardiography and echocardiography were also normal. Non contrast computed tomography head noted a hypodense area involving left occipital area suggestive of infarct [ Figure 1 ]. Magnetic resonance (MR) angiography was done as part of the diagnostic workup which showed a profuse collateral formation with attenuated supraclinoid internal carotid arteries and their main branches and bilateral posterior carotid arteries [ Figure 2 ]. The patient was managed conservatively and showed marked improvement over 24 h with no residual weakness on discharge. The patient was then attached to the neurosurgery department for cerebral revascularization surgery and is also being followed up at pediatric medicine outpatient department at our hospital.
DISCUSSION
The first case of moyamoya disease was reported from Japan in 1963. There were 821 registered cases of moyamoya disease in Japan up to 1994. [3] The disease has been now found in all races with a variable age distribution and presentation. The term means a "hazy puff of smoke" and was used to describe the abnormal vasculature at the base of the brain. [4] It involves a progressive occlusion of the circle of Willis arteries, leading to the development of characteristic collateral vessels. Overall etiology of the disease is unknown. Genetic factors might play a role as evidenced by higher incidence of disease in Japan and Korea and the familial occurrence. Cerebral vessel narrowing has been ascribed to be a reaction of brain vasculature to a variety of external stimuli modified by genetic defects. Sickle cell anemia, neurofibromatosis-1, Down's syndrome, congenital heart defects, antiphospholipid syndrome, renal artery stenosis, and thyroiditis have been found to be associated with moyamoya disease. [5] The process of blockage once it begins is progressive. There is some evidence to show that CSF brain fibroblast growth factor and transforming growth factor beta-1 may play a role in the pathogenesis of the disease. [6] Further, inconclusive evidence from some studies has suggested a relationship with Epstein-Barr virus infection. [7] The symptoms of disease vary widely, with the disease ranging from being asymptomatic to manifesting as transient events to severe neurologic deficits. Adults present with hemorrhage more commonly while cerebral ischemic events are more common in children. Moyamoya disease presents mostly in the first decade of life in children. [2] The various presentations in children include hemiparesis, [8] monoparesis, sensory impairment, involuntary movements, dizziness, or psychomotor impairment. [9] There have been many case reports of adult moyamoya disease presenting as recurrent headaches. However, such a presentation is relatively rare in children and only one such case report was noted in pediatric age group on review of literature. Some patients of moyamoya disease have pituitary and thyroid hypofunction and monitoring for hypothalamicpituitary dysfunction is suggested. [10] MR angiography is used to confirm the diagnosis and to see the anatomy of the vessels involved. Angiographic criteria of the diagnosis of moyamoya disease include stenosis or occlusion of the distal parts of intracranial internal carotid arteries and proximal parts of anterior and middle arteries, as well as the presence of collateral vasculature in the regions of the brain base, without causal disease. In case of bilateral changes, the diagnosis is considered as sure. Unilateral changes are qualified as probable. [11] The role of radiological imaging in moyamoya disease is to screen the disease based on clinical findings, evaluation of the changes in vasculature and brain parenchyma, and clinical follow-up. Imaging findings can be classified as primary and secondary. The primary findings essentially consist of occlusion of the circle of Willis and collateral formation, including moyamoya vessel formation. The secondary findings include cerebral infarction, white matter lesions, atrophy, and hemorrhage. For the visualization of the primary and secondary findings as well as postoperative results, MR imaging and MR angiography are the most reliable methods and play important roles because of their excellent diagnostic yield and noninvasiveness. [12] of moyamoya network by perforating branches of the posterior cerebral artery is known as posterior basal moyamoya as was the case in our patient. Acute management is mainly symptomatic and supportive. No effective medical therapy for moyamoya disease is available. Surgical revascularization is thought to improve cerebral perfusion and to reduce the risk of subsequent ischemic events. Surgical procedures include indirect revascularization procedures such as encephaloduroarteriosynangiosis, pial synangiosis, and indirect revascularization using omental flaps or direct revascularization procedures such as superficial temporal-middle cerebral artery bypass. Prognosis of patients is found to be related to age and the type of presentation.
CONCLUSION
This is the first such case reported in pediatric age group from the state of Jammu and Kashmirr. The case highlights chronic headache as one of the important and often overlooked presentations of moyamoya disease in children and should be considered as one of the differentials in a child with chronic headaches in whom headache is not relieved on routine medical treatment.
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